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PROVISIONAL SPECIFICATION, 
litnprovemeiits in and relating to Regulating Valves. 



' I, . Frank Edgeleu Williamson, 13, 
l^oupar Street, Dundee, British subject, 
hereby declare the nature of this 
Viuvention ta flbe as follows:— 
gv5;\ The purpose of this invention is. to pro- 
" ■ yide a simple and convenient means of 
: (regulating the presstires of fluids and 
■•fgiases. In one form of the said invention 
i^. piston is inserted into the operating 
.^v^ygtem. In the centre of the piston there 
• " .is- a hole through which the fluid or ;g^s' 
PS^y pass. This piston is or^narily held 
/ against a seating by a suitable spring.' 
Facing ihe hole in the piston is a needle 
15 which iSiay be inoved hackwatd^ or 

forwards by means of a screw or other 
siiitable arrixngement. When fluid or gp.s 
' is, parsed into the system the piston is 
xbioved foirw^ard according to the difference 
20 of pressure or vacuum on either side of 
T th valve and the strength of the spring. 
Tiiis xnoveinent brings the hole in the 



piston towards the needle or pin, thus 
reducing the passag-e for the fluid or gas. 

In one form of the said invention a 
diaphragm is used to take the place of 
the piston and spring. This ha.s a hole 
in it similar to the -piston described .above. 
The diaphragm being flexible mov-es for- 
ward under pressure or vacuum and being 
elastic recovers itself when the load is 
taken . off. The needle or pin and the 
general action of the valve are as pre- 
viously described. 

In one form* of the said invention the 
needle; or pin is cut along a part of its . 
length with a groove or grooves in order 
that fluid or ga^ may pass even when the 
valve is on its seat. This result may be 
also achieved !by providing a hole or holes 
in the piston or diaphragm as the case- 
mav be. 

Dated the 18th day of December, 1930. 

F. E. WILLIAMSON, 
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1, FKiim Edgeleb Wii^ixamson, 13, 
tiObupar /Street; Dtindee, British subject, 
hereby declare the . nature = ol this 
invention ^nd in what manner , the same 
ite to be performed^ to be particularly 
,:described and ascertained in and by the 
following staiement.: — : . 

The purpose of this invention is to pro- 
■f ide a simple and convenient means of 
jXfegulating the pressures' of fluids and 
gasM. It is found that circuits conveying 
fluids and gases may deliver widely vary- 
ing quantities per unit of time event when 
ihire is ho change in the length, cross 
Section or general features to alter th« 
fesistance- to flow: .. The cause of this 
?li8crepaiJoy is to be iound in the fluctua- 
tjXJn of . the pressure or head responsible 
for thB 'movement of the fluid or gas. 
A'comin^ii ii^'^*^^<^® of this st^te of affkii;& 
^ mei in c^^^^ attached to gravitatioti 
i^itfet supplies. . • ,. . 

I dt4 awire ..tha:t it has- beeit: previously 



trolling the flow of fluids in which ; reguV 
lation is obtained by naeans. of ft^feppi^^ 
piston -/ or diaphragin ihbving i^ider\ the 
pressm^ .of the liquid or gag, ai^^ti'^l^ich 
tends to close the passage for tli4 liquid: 
or gas by approaching a pointed needlie. 
In one known arrangement the piston 
moves against the action of a spring, but 
differs from my invention in that tihe 
needle is non-adjustalble and the port is 
eccentric. The former featxire ;in nay 
opinion very much reduces this utility of 
the apparatus and the latter* introduces 
manufacturing and operating difficulties, 
which are avoided- by the use of a central 
pbrt. In 4another known arrangement 
operated by a diapJb-tagm^ the needle is :. 
adjustable bjut. no spring : loading! is 
employed. ; . , - , 

In gen era! term^ ?the pr esent in vention 
consists , of va^^^ : . . • 

a pisfen iih4et -thei prfe^^ = 
!gQ^: ' . jphis- mptiitoiQ^ ' i$^;i'e;$isted^;!b^.:j^ • . 
Sip^ing.i:;^^se; 1^^ ; 
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/<y^^^ f$^ au. orifice, in^^the ^,pi[st^ 1^ 3, .5, T^. 9. .10 and 11 is- a cap .6r.,cove^ 

TBii alteration of the free area df effltii pt'otecfin^ tKe end ol : the JkS^^vtBi(,i^^''-'^ 

is efEected by a needle which is eith^r.an nee.dle and may fee of lany .cdnV^m 

front of the piston or inside it. As the forin. The piston C Pigs. 1;,. 3 in^v, 9f 

pressure rises the pistpja njwea. ,^foi::^ ,'^^^licJtL^ . !be made ^.of /aliy^ k^^^ 



10 



thns causing the needle to enter tlie drii&c^ 
or if it is within it to..moye further along 
the orifice. The result in • IBotK '-ii^^ 
being that the free area of the orifice is 
reduced in .an .inverse ratio to, Vihe pres^^ 
sure. Alternately the piston and spring 



inateirial is provided wit^ a hole !0, Fi^ 
1, 3, 4 ajid 9 through whioix passes j .;; 
ftuid or g^^.. The pistoh will in jp^Qidfe 
cases be made hollow where this is desir- 
able for the pke of- Id^ for other 75 
reasons. This is indicated ' by the dotted 



?^ay be^re]place.d.,by a.j.diap.hragrn^ capsule . line M^ . .T?i^. , 1. . Further the pistpn pay 
qr :> bellb-^^.J .pfp^e iieeili^ is .ai^'ustaHe ..M be fitted ^\ath. rings anH ot pi-dyided trith 
will Co; give^the quantity of .-fluid^ or >v£|fthisrs to. make it' ^uid i-.^-i j. 



"i-- ?>€5q:^i^?r3- Iii.^AQ6tJ}er fofna- b£,,tlLj3 said 
, inye^fibxL .• additip?^p.l r.egulat^Qn . is 

,. i^oving ,^^!^ to coyer,, the. b,utlet ,poft 

in .^propof tippi^ £p~ the - .pressure diriying it 



or gas tig__ 

These jiartfe ^^e. liot .sHewii on the dr^#- 
ings. Agai^^^tibe piston, liiay be ^rpyid^d 
]prith . a sKM %pVd the Sprii]^ ii -: 

position. Thii^ is illustfated in.jpi^i 9!. 
A spfiii.^ J5, ^iFi^$: 1; 3, -9 Snd 10 is. she-^^i 
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ment simplifies adjustm^^i and a;'c|3i^ss xb 
the vjl.arts, .but th^ . .\app^^ niay ibe 

.desjtgnfed for tini-iiirectiohal now , if 

. .:;;,In.o:rdey ti^ js&id. ii^yejatipii. may .fee 

. ,ui4?J^P94^^^ append hereiinto two sheets 
bfrjdr^wwgjl' , 
. rJF^-- i i is .va . secto^Q^ ejeyatioxi bi;,|a 
regulating valVe fitted with ispfinp: ^ijj 
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tje .tin^iJBPeCted • ^^^^^ the .corilSfbUed iveSitiSi?. 

Tbe^jat;F;Fi^^ 2^ a; 5; 7; 9 ^d od 

ti^^f fimctjibjfi ill, t-^o ■ waj^s. :^ In the fi^st 
.qiise^, it.,.sajp ad^^usting needl6-'fei 

.al]. pitsf^ illustraLfe^ furth^^r us:^d 

|br,/^etlin^^ 

pja^rpigce^^dj^stin . Fig^.^ J? ,4s ' a diaphm^ f. 

seiitlo;b:ki. . '^ileVation : off Ithe apparsitus the slotted pbrt br 6titl|j^^; 2; j^: 
sbewn In Fig., 1 at OP. Fig. 3 is a ll and V2J Wtferfe ui^^ / 
'535; sectijviial eievatibn .of regulating -yalve the medium is desired ai in a straight 100 
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fitted with lEt spring^ an^jl a two . pi^^ce pip^ line a part of the plug 
adjiisting needle. Fig. 4 'is a* sectibn^i alon^. its. ifeSigth to a passai 



F is cut aw^a^ 
e m passages 
indicated •* 
en thiB 
figuriEss ^105 




'50 



or. ' 
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'4^j&ec.t^^ ^Wreg 

rb^iiowS i^tLd .two J»iec6 adjusting a^ebdle. in one piece :ajiid it -i^i^tlLexe i^^^ 
;Fig;?^^8^4.;:.is sectioiial ^leyatjon of'^-t^e th^^ letter/^ jW. it Js: :sm 
:^5ppaJia^ tjiit^l^ ^Iiig;.:;9 - -----^ " * • . v v^v. a 

. seetipn*al -feleTatipn^^: ^ a; r^g'iil&^i]^^ 
^yalye; 'fitted v wth ai spring . and oi^e Ipii^ 
iSiljtisliing ^ nbedle ; . an^ j ihaying a Ipjigiiju-^ 
rdi^abaiot cut in:, th^ aiQusing.j^t, tbe .Piutl^t . 
Mj^gi.,^W, Jis ,;5ii:^eQti«m-fel el§^^ pf ,:t^e 
.^j)pi^mtn$:.isi^i^F^* :ih' ^^.Sf i> 9V-at; -J . 
:k^Aj& :a-;l^sejtstibn'al; 'elef atio^^ a re^ulatii^f^ 



jiuay /fee: mo-v^^^^ £r0 
. fliiaphragiEfii capsttle OT,^bellbws % uijciiihg iii5 

shew th;^;.5:e,eale 

.2li^rey.ii](a^cM^^ by, tbe^ l^jfef^ • jQi Vwll ^Mi- 
01 se^y^s Ittf I^fS^^^ ^^^ .l^fii^q^lh 
Ae PJ§1^ io5v^g?^^^g^ 
PMt sjie;^^ in Figg,^ ^.V%d 4:.cb^ 

-X?iaien%:,(^uppo^ 
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iji^llows. ..^Ag-a^in; flats may lie filed on' Gi 
fOT.vtW.!saiae;;|)i;ir^ v ^ .■ vyw-i js. . 

.?--Tlie diaphragm, capsiilei.oiv;be,llows.rI/ 

. Sigfe and :-iUi;, .yrhioii. .takeSj the pjj^ce 
6t the. spli.»^;^iXldopisW^:i3l.IS0^^^ 

.the said . iiiv^^tion in h.^ooi metal 
PIT any otKer suitable material. Tlie 
ilitivS^trations appended shew this part 
cprxxpdaed of /. ..section^ /. to pij^rmit..: . of 

10 ade^n^ite mbveii the elastic 

limit. In some cases however one section 
^ould suffice ; and where .^extremely sipiaLl 
dilation is all that is called for a single 
plate or diapbragm may even be used. 

15 In one form of the said invention the 
iliaphragm capsule or bellows is merely 
fixed in the partition. and is not sup- 
piorted at the front by the sliding par- 
tition Hi. Since however the capsules 

20 i^^d bellows are made of thin material in 
ioxder to obtain resiliency it is preferalble 
to strengthen them at the front in the 
A^i^anner indicated in the fijgures and men- 
tioned above. The partition Hi is accord- 

25 .ingly sweated, soldered or otherwise 
attached to the front of the capsule or 
^jellows. This payt is suitably drilled for 
.the passage of the fluid or gas as the case 
aagtay be. -, i • 

' 30 h:vrHaving now described the various 
jciperating parts the working of the valve 

r kmd the reason why it regulates fluids and 
' ; ^ases will be easily followed. When by 
i imeans of suitable couplings the valve is 

35 jcbnhected iii series with a circuit whose 
^iOtsitput it is desired to coiitrol thiB fluid 
ior gas enters at the inlet J, Figg. 1, 3, 6, 
. g:- ;9 and 11 and passes through the hole or 
.^irifice in the piston, diaphragm, capsule 

40 >TQr .bellows as the case may Ib^. . It then 
'fLnds its way. past the needle, and through 
?€he spring in the forms shewn, in Figs. 1, 
*S-and 9. In: the cases indicated in Fi^s. 
iSvand 7 after passing through the dia- 

'^S .pihragm, capsule. of bellows the medium 
tfescapes through the ports 3 to the outlet. 
-In the form of the inventipn fihewn in 
SEdgs. 11 and 12 the medixim must further 
^pa^s through the ports 4 to the eiit. 

50 -I -As the pressure of fluid or gas m the 
: System fluctuates it is clear that the 
" miston, diaphragm, capsule or bellows 
will respond and alter the relative posi- 
ition of the active part of the needle with 

55 i^espect to the hole or orifice conveying 
-the medium and correspondingly reduce 
iJor increase the free area for the passage 
fof the fluid or gas. It will ibe plain also 
ithat by moving the adjustable needle d 

60a>x.>Gi towards the orifice a lesser nibve. 
anent of the piston or diaphragm, capsule 
voi^lbellows will be pecessary to cut do^wn 
'• flheS flow of the mediuna.^ ' : . • \ : 
f^rf^Phe piitpose ;of the forms , sh'^s^n . in 



somewhat finer regulatioii...-. p 'Ehis,^ is. 
pbtained..by ..a. process ..of.ocfpiixe regular 

cjapsiLile ,,or ..Dello.ws regulate- a§,. previously 
clescfibed, out {he pistbny(3,./Fig. .9,,;. and 
|he j^l^ey^^ Ci., .Fi3\.ll,,..wh^^ 
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_ . by making 
the pprt 2;^^in^the sjkiap.a ot -!^..n^^^ slot 
as shewn in Figs. 9^ 10 and ll. As the 
pressure on the piston, :,diaphra^ 
capsule or fcellows increases the pisloh or 
sleeve moves over the narrow slot 2- with a 
consequent reduction of the outlet area: 
In the figures the pist-dn and sleeve are 
shewn in line with the port 2 and accord- 
ingly to achieve entire cut-off they will 
require to travel the whole length of the 
port. This may not suit the circum&tances 
and a smaller travel must be arranged 
for. This is obtained by slacking iback 
the plug F. Regulation is thus obtained, 
which may suffice in some cases.. Where 
finer regulation is required this, may be 
achieved by adjusting the needle G or Gi 
in the manner previously described. 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is 
to be performed, I declare that what I 
claim is : — 

1. A regulating valve for liquids and 
gases in which the regulation is ohtained 

by mieans. of the action of a pi8<ton moving iQ(y 
under the pressure of the liquids or gases 
which tends to close the passage for thie 
iiq^uids and gases Iby approaching a 
pointed needle or pas&ing over a. gi-ooyed 
or otherwise i reduced needle against the j^Qg^ 
resistance of a spring in coniipression or 
t elision, the pointed and grooved or other- 
wise reduced needle being ciapiable of 
adjustment towards and from the pfiston. 

2. A regulating valve as claimed in:^i(),. 
Claim 1 but having a diaphragm, capsule " 
or bellows instead' of the piston and 
spring. 

3. A regulating valve as clainied in 
Claim 1 or Claim 2 but., having^ ia narro^ jLig. 
slot over which the piston moves and 
reduces the free area for. the passage of 

the mediuin, thus regulating the flow 
through the valve. 

4. A regulating valve as claimed in 120- 
Claim 2 or Claim 3 in which a sleeve is 
aittached to the. diaphragm, capsule, or 
bellows. . 

5. A regulating valve as claimed in 
Claiih 1 coiistiructed for the purposes set 125* 
forth herein, and subistantially as she^vn: 

in Figs. I and; 2. i 

6. A i^egulaitin^ valve as claimed. , in 
Claim 1 conistruct^d: fox th 

i orjbh? ilfcfer'eiii;' a|n as 'shetyji: 13& 
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iia Figs. 3 and 4. 

7. A regulating valve as claimed in 
Claim 2 constructed for the purposes set 
forth herein and substantially as shewn 
in Pigs. 5 and 6. 

8. A regulating valve as claimed in 
Claim 2 constructed for the purposes set 
forth herein and sulbstantTally as sh«wn 
in Figs. 7 and 8. 

jid 9. A regulating valve as claimed in 



Olaiiii 3 constructed for the purposes set 
forth herein and substantially as shewn in 
Figs. 9 aiid 10. 

10. A regulating valve as claimed i'n 
Claim 4 constructed for the pxirposes set 
forth herein and substantially as shewn 
in Figs. 11 and 12. 

Dated the 17th day of October,. 1931.. ^ 
F. E. WILLIAMSON. • 
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